The tumor suppressor cylindromatosis (CYLD) acts as a negative regulator for toll-like receptor 2 signaling via negative cross-talk with TRAF6 AND TRAF7.
Toll-like receptor 2 (TLR2) plays an important role in host defense against bacterial pathogens. Activation of TLR2 signaling not only induces the activation of innate immunity and instructs the development of the acquired immunity but also leads to the detrimental inflammatory responses in inflammatory and infectious diseases. To avoid detrimental inflammatory responses, TLR2 signaling must be tightly regulated. In contrast to the relative known positive regulation of TLR2 signaling, its negative regulation, however, is largely unknown. In addition the distal signaling components that link TLR2 to its downstream signaling pathways have yet to be further defined. In the present study we have provided direct evidence for the negative regulation of TLR2 signaling by the tumor suppressor cylindromatosis (CYLD). We showed that activation of TLR2 signaling by TLR2 ligands including peptidoglycan (PGN), MALP-2, and Pam3CSK4 induces activation of IKKs-IkappaBalpha and MKK3/6-p38 pathways not only by TRAF6 but also by TRAF7, a recently identified TRAF family member. The activation of both pathways leads to the transcription of TNF-alpha, IL-1beta, and IL-8 as well as CYLD. CYLD in turn leads to the inhibition of TRAF6 and TRAF7 likely via a deubiquitination-dependent mechanism. The present studies thus unveil a novel autoregulatory feedback mechanism that negatively controls TLR2-IKKs-IkappaBalpha/MKK3/6-p38-NF-kappaB-dependent induction of immune and inflammatory responses via negatively cross-talking with both TRAF6 and TRAF7. These findings provide novel insights into autoregulation and negative regulation of TLR signaling.